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1. 

BEARING OUTER RACE 

FIELD OF THE INVENTION 

The present disclosure related generally to roller bearings. 
More particularly, the present disclosure related to a radial 
roller bearing with a two-piece outer race. 

BACKGROUND 

Typically, for known radial bearings that include outer 
races having flanges, the flanges are Substantially the same 
width as the raceway of the race. As such, when constructing 
the finished race, the flanges can be bent into their final 
position, which is usually transverse to the raceway, with 
reduced risk of causing damage to the raceway. However, it 
is sometimes necessary to have a raceway that is Substan 
tially thicker than the thickness required for the flanges. Such 
as when carbonization of a raceway constructed of low 
carbon metal is desired. In these instances, where the flange 
thickness is increased similarly to the raceway thickness, 
there is increased risk of causing damage to the raceway as 
the flanges are bent into their final positions. As well, this 
risk also exists in known races in which the thickness of the 
flanges remains constant and the thickness of the raceway is 
increased in that the transition from the flanges to the 
raceway is typically gradual and continuous, leading to the 
increased risk of transferring stresses to the raceway as the 
flanges are bent. 
The present invention recognizes and addresses the fore 

going considerations, and others, of prior art constructions. 

SUMMARY 

One embodiment of a roller bearing assembly in accor 
dance with the present disclosure is a roller bearing assem 
bly comprising an annular outer race having a raceway, a 
pair of opposed flanges, and a pair of shoulders, each 
shoulder being disposed between a corresponding flange and 
a corresponding edge of the raceway. A roller retainer 
defines a plurality of roller pockets for a plurality of rollers, 
each roller being disposed in a corresponding roller pocket. 
Each shoulder forms an annular ridge with the correspond 
ing edge of the raceway. 

Another embodiment of a roller bearing assembly in 
accordance with the present disclosure is an outer race for 
use with a bearing assembly having a plurality of rollers, 
including an annular raceway having an inner Surface, outer 
Surface, and a pair of opposed edges extending therebe 
tween, each edge being a first width as measured from its 
inner Surface to its outer Surface, a pair of annular shoulders, 
each shoulder having a proximal end disposed adjacent a 
corresponding edge of the annular raceway and a distal end 
extending outwardly therefrom, and a pair of flanges, each 
flange having a proximal end adjacent the distal end of a 
corresponding shoulder, a distal end extending outwardly 
therefrom, an inner Surface and an outer Surface, the proxi 
mal end of each flange being a second width as measured 
from its inner surface to its outer surface. The first width is 
greater than the second width and an annular ridge is formed 
at the intersection of the inner surface of the shoulder and the 
inner Surface of the raceway. 

Yet another embodiment of a roller bearing assembly in 
accordance with the present disclosure is a method of 
producing an annular race for a bearing assembly, including 
the steps of performing a rolling process on a piece of metal, 
thereby producing a first liner having a raceway and a pair 
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2 
of flanges depending outwardly from opposing edges of the 
raceway, a maximum width of each flange being less than a 
minimum width of the raceway, performing a rolling process 
on a second piece of metal, thereby producing a second liner 
having a raceway and a pair of flanges depending outwardly 
from opposing edges of the raceway, a maximum width of 
each flange being less than a minimum width of the raceway, 
bending each flange relative to the raceway until each flange 
is Substantially transverse to the raceway, and positioning 
opposing ends of the first liner adjacent opposing ends of the 
second liner, thereby forming the annular race. 
The accompanying drawings, which are incorporated in 

and constitute a part of this specification, illustrate one or 
more embodiments of the invention and, together with the 
description, serve to explain the principles of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A full and enabling disclosure of the present invention, 
including the best mode thereof, directed to one of ordinary 
skill in the art, is set forth in the specification, which makes 
reference to the appended drawings, in which: 

FIG. 1 is a perspective view of a roller bearing assembly 
in accordance with an embodiment of the present disclosure; 

FIG. 2A is a perspective view of a first liner of the roller 
bearing assembly shown in FIG. 1; 

FIG. 2B is a perspective view of a second liner of the 
roller bearing assembly shown in FIG. 1; 

FIG. 3 is a perspective view of a one-piece split retainer 
of the bearing assembly as shown in FIG. 1; 

FIG. 4 is a cross-sectional view of the roller bearing 
assembly shown in FIG. 1, taken along line 4-4; 

FIG. 5 is a cross-sectional view of the first liner of the 
roller bearing assembly shown in FIG. 1, prior to the flanges 
being bent into their final position; 

FIG. 6 is a cross-sectional view of a liner in accordance 
with an alternate embodiment of the present disclosure; 

FIG. 7 is a cross-sectional view of a liner in accordance 
with an alternate embodiment of the present disclosure; 

FIG. 8 is a cross-sectional view of a liner in accordance 
with an alternate embodiment of the present disclosure; 

FIGS. 9A and 9B are an inside view and a side view of a 
joint between the first liner and the second liner of the roller 
bearing assembly as shown in FIG. 1; 

FIG. 10 is a cross-sectional view of a liner in accordance 
with an alternate embodiment of the present disclosure; 

FIG. 11 is a cross-sectional view of the second liner 
shown in FIG. 2B, taken along line 11-11: 

FIGS. 12A and 12B are cross-sectional views of a liner in 
accordance with an alternate embodiment of the present 
disclosure; 

FIGS. 13A and 13B are cross-sectional views of a liner in 
accordance with an alternate embodiment of the present 
disclosure; and 

FIG. 14 is a cross-sectional view of the roller bearing 
assembly shown in FIG. 1, further including an assembly 
clip. 

Repeat use of reference characters in the present specifi 
cation and drawings is intended to represent same or analo 
gous features or elements of the invention according to the 
disclosure. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Reference will now be made in detail to presently pre 
ferred embodiments of the disclosure, one or more examples 
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of which are illustrated in the accompanying drawings. Each 
example is provided by way of explanation, not limitation, 
of the invention. In fact, it will be apparent to those skilled 
in the art that modifications and variations can be made in 
the present disclosure without departing from the scope and 
spirit thereof. For instance, features illustrated or described 
as part of one embodiment may be used on another embodi 
ment to yield a still further embodiment. Thus, it is intended 
that the present invention covers such modifications and 
variations as come within the scope of the appended claims 
and their equivalents. 

Referring now to the figures, a roller bearing assembly 10 
in accordance with the present disclosure is shown in FIGS. 
1 through 3. Roller bearing assembly 10 includes an outer 
race 22 defining a raceway 24, a roller retainer 12 defining 
a plurality of roller pockets 16, and a plurality of rollers 14, 
each roller 14 being retained in a corresponding roller 
pocket 16. Outer race 20 includes a first liner 22a and a 
second liner 22b, each including a corresponding portion of 
raceway 24, a pair of flanges 30 disposed on opposing sides 
thereof, and a male chevron 40 and female chevron 44, 
disposed on opposing ends of the corresponding raceway 
portion. As best seen in FIG. 1, male chevrons 40 are 
configured to be fittingly received by female chevrons 44. In 
the embodiment shown, roller bearing assembly 10 includes 
one-piece split retainer 12. However, alternate embodiments 
may include a two-piece retainer, a non-split one-piece 
retainer, no retainer, such as with a “full complement of 
rollers, or other retainer configuration. 

Referring additionally to FIGS. 4 and 5, raceway 24 of 
outer race 20 is substantially thicker (X) than either of 
opposed flanges 30 (Y and Z), as measured from their inner 
surfaces to their outer surfaces. Preferably, this configuration 
is accomplished by using a rolling process to pre-condition 
the material of the first and second liners 22a and 22b. 
respectively, prior to a stamping process. As best seen in 
FIG. 5, prior to the stamping process, the rolling process 
results in liner having a pair of flanges 30 depending 
outwardly from opposing sides of raceway 24, with a 
shoulder 32 disposed between the proximal end of each 
flange 30 and the respective side of raceway 24. Each 
shoulder 32 forms a transition between the differing thick 
nesses of raceway 24 and flanges 30, and serves to isolate 
raceway 24 from stresses resulting from the bending process 
used when forming flanges 30. Preferably, each shoulder 32 
defines an annular ridge 32a where it joins the correspond 
ing edge of raceway 24. As well, each shoulder 32 also 
forms a continuous, annular concave surface 26 between 
raceway 24 and the corresponding flange 30. The reduced 
thickness of each flange 30 relative to raceway 24, combined 
with the structure of the corresponding shoulders 32, allows 
the flanges to be bent toward the bore of roller bearing 
assembly 10 with a reduced likelihood of disturbing the 
integrity of outer race 10. Note, although the previously 
discussed preferred method includes a rolling process, alter 
nate embodiments of the present invention are not limited to 
methods requiring a rolling process. 

Flanges 30 limit motion of retainer 12 along raceway 24 
parallel to a longitudinal center axis of roller bearing assem 
bly 10, and enhance the structural rigidity of first and second 
liners 22a and 22b. Additionally, a distal edge 36 of each 
flange 30 includes one or more scallops 38 to facilitate 
lubrication. More specifically, as best seen in FIG. 1, scal 
lops 38 provide clearances that allow lubrication to more 
readily enter roller bearing assembly 10, thereby reaching 
rollers 14, which is preferable for applications in a splash 
lubrication environment (i.e. automotive cam shafts). As 
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4 
well, scallops 38 facilitate the bending of flanges 30 during 
the manufacturing, or forming, process. More specifically, 
scallops 38 relieve stresses in locations that may tend to 
buckle if not constrained during the forming process. Addi 
tionally, stresses are relieved that could otherwise be 
induced on raceway 24 when bending the flanges 30, thereby 
potentially causing damage to the raceway. 
As noted above, and shown in FIG. 4, the utilization of 

thin flanges 30 facilitates the use of a wider raceway 24. A 
wider, or thicker, raceway 24, as represented by (X), allows 
for increased Surface area at the mating location, more 
specifically male chevrons 40 and female chevrons 44, of 
first liner 22a and second liner 22b. The increased surface 
area allows the current design to handle, relative to prior art 
designs, high clamping stresses required when differing 
expansion rates are present, such as, in automotive applica 
tions where dissimilar materials are operating in large tem 
perature ranges. Additionally, the increased thickness (X) of 
raceway 24 provides the ability to Support deeper cases 
during carbonization than would note be possible with a 
thinner raceway, which is advantageous when low carbon 
materials are used. The use of deeper cases offers various 
advantages in high contact stress applications, such as use 
with crank shafts. 

Referring now to FIG. 6, an alternate embodiment of a 
liner 22, in accordance with the present disclosure, is shown. 
Liner 22 differs primarily from the previously discussed 
embodiment in that raceway 24 includes a contoured Sur 
face. A contoured raceway 24 is desirable to obtain optimal 
stress profile for roller bearing assemblies that are used in 
applications where the centerline of the bearing and the 
centerline of the supported shaft may be misaligned. The 
amount to which the profile of raceway 24 is contoured is 
variable depending on the application of the roller bearing 
assembly. 
As shown in FIG. 7, in addition to reducing the thickness 

of flanges 30 relative to the raceway and providing a 
contoured profile for raceway 24, utilization of a rolling mill 
prior to the press assembly allows multiple configurations of 
grooves to be rolled into the liners. As shown in FIG. 7, an 
annular groove 27 is formed in the top surface of raceway 
24, thereby forming a first raceway 24a and second raceway 
24b, such as would be used with double row retainers. Also, 
as shown in FIG. 8, annular grooves 29 may be formed on 
an outer surface 28 of liner 22 to support such items as 
location features, anti-rotation features, lubrication porting, 
etc. 

As noted above, and as shown in FIGS. 9A and 9B, each 
of first liner 22a and second liner 22b includes a male 
chevron 40 and a female chevron 44 disposed at their 
opposed ends to allow the two liners to mate and form a 
gradual transition for rollers 14 to cross from one liner to the 
other. Moreover, a lead point 42 of both male chevrons 40 
and trailing points 46 of both female chevrons 44 of first and 
second liners 22a and 22b include a bevel on their inner 
surfaces to accommodate the transition of rollers 14 from 
one liner to the other. Additionally, the edges 43 around the 
perimeter of male and female chevrons 40 and 44, respec 
tively, are beveled to reduce the possibility of misalignment 
of first and second liners 22a and 22b, thus reducing the 
possibility of a high stress point and/or noise from the 
transition. As best seen in FIG. 1, flanges 30 are not 
continuous about the entire perimeter of outer race 20. 
Rather, gaps 39 exist in the vicinity of male and female 
chevrons 40 and 44, respectively. Gaps 39 also reduce the 
possibility of misalignment of first and second liners 22a 
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and 22b, respectively, and provide additional clearances to 
facilitate lubrication of the bearing assembly. 

Referring now to FIGS. 10 and 11, anti-rotation features 
of the present disclosure are shown. In existing designs, an 
extruded hole is often used to produce a feature that pro 
trudes through the back of a liner. This feature can then be 
used to align with a hole in the housing in which the roller 
bearing assembly is seated to prevent the assembly from 
rotating. However, this type of extrusion is known to create 
stresses in the corresponding liners that can cause distortion 
and lead to high localized stresses, premature failure and 
noise. In accordance with the present disclosure, the thicker 
raceway 24 of each liner 22 facilitates forming the anti 
rotation feature using a semi-piercing process. As shown in 
FIG. 10, anti-rotation feature 48 is formed by a semi 
piercing process. Additionally, as shown in FIG. 11, a 
lubrication aperture 49 can be formed in anti-rotation feature 
48 in applications where pressurized lubrication of the roller 
bearing assembly is desired. 

Referring now to FIGS. 12A and 12B, another anti 
rotation feature can be accomplished by lancing a tang 41 in 
either shoulder 32 adjacent to the raceway 24. Preferably, as 
shown in FIG. 12A, tang 41 is partially created by the 
lancing operation prior to bending the flanges 30 inwardly 
into their final position relative to raceway. As the corre 
sponding flange 30 is bent inwardly, tang 41 is caused to 
protrude an even greater distance outwardly from the liner, 
as shown in FIG. 12B. Tang 41 is then received in a pocket 
formed, such as by milling, in the corresponding housing to 
prevent rotation of the liner relative thereto. 

Referring now to FIGS. 13A and 13B, an alternate con 
figuration of a tang 41 is shown. Note, tang 41, as shown, 
differs only from that in FIGS. 12A and 12B in that the 
connected end, or base, of the tang is transverse to ridge 32a 
of raceway 24, rather than parallel, as in FIGS. 12A and 12B. 
The previously discussed liner designs offer several pos 

sibilities that can facilitate the final assembly of the roller 
bearing assembly 10 into the application housing. As shown 
in FIG. 14, an assembly clip 60, made of plastic or steel, 
wraps around the liners to hold retainer 12 and rollers 14 
within the liners. Clip 60 is intended to be used with the 
two-piece split cage and rollers. By securing retainer 12 and 
rollers 14 within liners 22, the roller bearing assembly 10 
can be assembled as a one-piece unit into a split housing, as 
seen in crank and cam applications. This can be beneficial in 
saving final assembly time and money and only require the 
removal of the clip as assembly. It is also possible to make 
this a recyclable clip. 

While one or more preferred embodiments of the inven 
tion are described above, it should be appreciated by those 
skilled in the art that various modifications and variations 
can be made in the present invention without departing from 
the scope and spirit thereof. For example, alternate embodi 
ments of liners can include flanges that differ in thickness 
from each other, do not include flanges, etc. It is intended 
that the present invention cover Such modifications and 
variations as come within the scope and spirit of the 
appended claims and their equivalents. 
What is claimed is: 
1. A roller bearing assembly, comprising: 
an annular outer race having a raceway, a pair of opposed 

flanges, and a pair of shoulders, each shoulder being 
disposed between a corresponding flange and a corre 
sponding edge of the raceway; 

a projection extending outwardly from an outer Surface of 
one of the pair of shoulders: 

a roller retainer defining a plurality of roller pockets; and 
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6 
a plurality of rollers, each roller being disposed in a 

corresponding roller pocket, 
wherein each shoulder forms an annular ridge with the 

corresponding edge of the raceway. 
2. The roller bearing assembly of claim 1, wherein: 
an inner raceway defines a first width between its inner 

Surface and outer Surface, 
each flange defines a second width between its inner 

Surface and outer Surface, and 
the first width is greater than the second width. 
3. The roller bearing assembly of claim 1, wherein: 
each edge of the raceway defines a first width between its 

inner Surface and outer Surface, 
each flange defines a second width between its inner 

Surface and outer Surface, each flange having Substan 
tially the same width from its distal end to its proximal 
end, and 

each shoulder is the first width at its proximal end 
adjacent the corresponding edge of the raceway and the 
second width at its distal end adjacent the proximal end 
of the corresponding flange. 

4. The roller bearing assembly of claim 3, wherein the 
annular outer race further comprises a first liner and a second 
liner, the first liner and the second liner each being semi 
cylindrical. 

5. The roller bearing assembly of claim 4, further com 
prising a male chevron defined by a lead point and a female 
chevron defined by a pair of trailing points disposed at 
opposing ends of both the first liner and the second liner, 
wherein the lead point of each male chevron and the trailing 
points of each female chevron are beveled at their inside 
surfaces. 

6. The roller bearing assembly of claim 1, wherein the 
inner Surface of each shoulder is formed by a continuous 
concave surface. 

7. An outer race for use with a bearing assembly having 
a plurality of rollers, comprising: 

an annular raceway having an inner Surface, outer Surface, 
and a pair of opposed edges extending therebetween, 
each edge being a first width as measured from its inner 
Surface to its outer Surface; 

a pair of annular shoulders, each shoulder having a 
proximal end disposed adjacent a corresponding edge 
of the annular raceway and a distal end extending 
outwardly therefrom: 

a projection extending outwardly from an outer Surface of 
one of the pair of shoulders: 

a pair of flanges, each flange having a proximal end 
adjacent the distal end of a corresponding shoulder, a 
distal end extending outwardly therefrom, an inner 
Surface and an outer Surface, the proximal end of each 
flange being a second width as measured from its inner 
Surface to its outer Surface, 

wherein the first width is greater than the second width 
and an annular ridge is formed at the intersection of the 
inner surface of the shoulder and the inner surface of 
the raceway. 

8. The roller bearing assembly of claim 7, wherein the 
annular outer race further comprises a first liner and a second 
liner, the first liner and the second liner each being semi 
cylindrical. 

9. The roller bearing assembly of claim 7, wherein the 
inner Surface of each shoulder is formed by a continuous 
concave surface. 

10. The roller bearing assembly of claim 7, wherein the 
width of each flange is Substantially constant along its length 
from its distal end to its proximal end. 
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11. A method of producing an annular race for a bearing 
assembly, comprising the steps of: 

performing a rolling process on a first piece of metal, 
thereby producing a first liner having a raceway and a 
pair of flanges depending outwardly from opposing 5 
edges of the raceway, a maximum width of each flange 
being less than a minimum width of the raceway; 

performing a rolling process on a second piece of metal, 
thereby producing a second liner having a raceway and 
a pair of flanges depending outwardly from opposing 10 
edges of the raceway, a maximum width of each flange 
being less than a minimum width of the raceway; 

lancing a tang in one of the pair of flanges; 
bending each flange relative to the raceway until each 

flange is Substantially transverse to the raceway; and 15 
positioning opposing ends of the first liner adjacent 

opposing ends of the second liner, thereby forming the 
annular race. 

12. The method of producing an annular race of claim 11, 
wherein the rolling process steps for the first liner and the 20 
second liner further comprise providing a pair of shoulders 
for each of the first liner and the second liner, each shoulder 
being disposed between a corresponding edge of the race 
way and a corresponding flange, thereby forming an annular 
ridge at the intersection of each shoulder and the corre- 25 
sponding edge of the raceway. 

k k k k k 


